Iron and the risk of infection.
During bacterial infection, pathogen and host compete for iron (Fe). The inflammatory response associated with infection shifts Fe from the circulation into storage, resulting in hypoferremia and iron-deficient erythropoiesis, and ultimately contributing to the anemia of inflammation. In this article, we review the mechanisms of Fe acquisition and sequestration. Bacteria employ both membrane-bound transferrin receptors and high-affinity iron-binding proteins called siderophores to acquire Fe. Humans utilize the iron-binding proteins lactoferrin, transferrin, and ferritin to move Fe away from sites of infection and into storage. Synthesis and action of these proteins are regulated by inflammatory cytokines. Iron overload leads to inhibition of IFN-gamma, TNF-alpha, IL-12, and nitric oxide formation as well as impairment of macrophage, neutrophil, and T-cell function. Injection of Fe into mice and rats markedly increases the virulence of several pathogens. Studies in hemodialysis patients have documented an association between infection and increased ferritin concentration as a surrogate marker for Fe overload. Humans respond to infection with inflammatory cytokine-induced hypoferremia. This association, as well as the growing literature linking Fe to both impaired immunity and heightened microbial virulence, calls into question the value of Fe supplementation during inflammation and infection.